The biological properties of deglycosylated human chorionic gonadotropin (DhCG), obtained by hydrogen fluoride treatment (HF-DhCG) 
Introduction
Human chorionic gonadotropin (hCG) is a highly glyco¬ sylated protein hormone that stimulates target cells via the Gs protein-coupled luteinizing hormone (LH)/CG recep¬ tor. Following hCG binding to the receptor and coupling of the receptor to Gs protein, adenylyl cyclase is activated, resulting in an increase in intracellular cAMP production. Through activation of cAMP-dependent protein kinases and subsequent phosphorylation of endogenous proteins, a diversity of cellular processes is regulated, among which steroidogenesis is the most intensively investigated.
Although cAMP is the primary second messenger for hCG-induced steroidogenesis, other intracellular signal¬ ing cascades, such as the phosphatidyl-inositol pathway, hormone-induced receptor stimulation, but appears to play a crucial role in the circulatory half-life of the hormone (Matzuk et al. 1990 (Moyle 1975 , Goverman et al. 1982 or by treatment with hydrogen fluoride (Chen et . In brief, cells were maintained in Ham's F-12 medium supplemented with penicillin (100 IU/ml), streptomycin (100µg/ml), L-glutamine (2 mM), fetal calf serum (5% v/v) and G-418 (0-25 µg/ml) at 37°C. For hormone collection, confluent cell layers were incubated in -minimal essential medium sup¬ plemented with penicillin (100 IU/ml), streptomycin (100µg/n l) and L-glutamine (2 mjvi) (Ascoli 1981) , were grown in RPMI-1640 medium supplemented with streptomycin (100µg/ml), penicillin (100 IU/ml), L-glutamine (2 mM) and horse serum (10% v/v). The cells were subcultured after trypsin treatment (0-05% w/v trypsin) and experimental cultures were plated and cul¬ tured for 2 days. After washing twice with RPMI-1640 containing 0T% BSA, the cells were used in experiments.
Stable transfectants of MA-10 cells that over-express rat cAMP-phosphodiesterase (MA-10(P+29) cells) were ob¬ tained from Dr M Conti (University of Iowa, Iowa City, USA) and grown essentially as described by Swinnen et al. (1991) . In brief, the cells were grown in RPMI-1640 medium supplemented with streptomycin (100 µg/ml), penicillin (100 IU/ml), L-glutamine (2 µ) and horse serum (10% v/v) (Fig. 2) .
Due to the high phosphodiesterase activity in the MA-10(P 29) cells it was not possible to measure the effects of DhCG on cAMP production in the absence of Ro20-1724. However, in the presence of 10 µ Ro20-1724 the DhCG-induced cAMP production was stimu¬ lated over basal levels, whereas the hCG-induced cAMP production was still submaximal. As the maximum levels of cAMP production in MA-10 cells induced by HFDhCG or CHO-DhCG were similar, we only tested HF-DhCG. In the presence of 10 or 100 µ Ro20-1724, HF-DhCG possessed 2-2 ±0-4 or 2-1 ±0-3% of the activ¬ ity of intact hCG respectively. These values are similar to those observed for the adenylyl cyclase-stimulating properties of DhCG in wild-type MA-10 cells when tested in the presence of 0-25 mM IBMX ( (Ryan et al. 1987 , Combarnous 1992 ). Although there is general consensus about the less efficient stimu¬ lation of adenylyl cyclase by DhCG (Sairam 1989) , dis¬ cordant results have been obtained for the steroidogenic potencies of DhCG (Sairam & Manjunath 1983 , Sairam 1989 , Browne et al. 1990 ). As we show here, the use of different types of Leydig cells and the use of different DhCG preparations might have contributed to the large variation in the steroidogenic properties of DhCG.
Severe damage of the protein in the purified HF-DhCG preparation is unlikely but cannot be excluded. Therefore, In CHO-DhCG asparagine-linked glycosylation of the hormone was prevented by site-directed mutagenesis of all four asparagine residues which are essential for asparaginelinked glycosylation. However in the case of the combinant hormone, the protein composition of the CHODhCG preparation is less defined since concentrated media of transfected CHO cells were used which also contain other secreted proteins , Sairam & Jiang 1992 (Liu et al. 1989 ) and cyclic women (Patton et al. 1988 (Sairam 1990 ). This might lead to an underestimation of the basal activity, but also of the steroidogenic activity of DhCG, when progesterone is measured as an index for steroid production. We are currently investigating the optimal conditions for measure¬ ment of hCG-induced steroidogenesis in MA-10 cells. It is not clear why the intrinsic receptor-stimulating activity of DhCG in terms of adenylyl cyclase stimulation is only 2% of that of intact hCG while the steroidogenic activity (10-15%) is much higher. This discorrelation could be a new argument in favour of alternative second messengers systems, in addition to cAMP, in the control of steroidogenesis (Cooke 1990 ). However, the relationship between cAMP and steroid production is beyond the scope of this study. In this regard it should be emphasized that, in our experiments, total cAMP production has been measured as an index of adenylyl cyclase activity, while, in order to study the role of cAMP in the control of steroidogenesis, one should focus on intracellular levels of cAMP.
It remains unknown how deglycosylation of hCG alters LH/CG receptor activation. Calvo (Ryan et al. 1987 , Combarnous 1992 , changes in the spatial structure of hCG, induced by deglycosylation, may influence the subtle protein-protein interactions between domains on the hormone and receptor. This could result in a decreased stimulation of Gs, as has been described for deglycosylated hCG in rat ovary plasma membranes (Seth & Bahl 1991) .
